
10/5275 

BTISBeeSti POTTO 1 0 MAR 



Blocking apparatus for blocking and/or sealing off a 



line 



The invention relates to a blocking apparatus for 
blocking and/or sealing off a line for transporting - 
preferably hot - media, in particular dust-laden gases, 
preferably for blocking and/or sealing off a line for 
transporting hot gases which may be laden with solid 
particles, having a movable closure body and at least 
one sealing element, in particular a seat ring, against 
which the closure body bears in the blocking position, 
and having a device for rotating the closure body about 
an axis of rotation, in particular a shaft, to which 
the closure body is connected. 

The prior art has disclosed various blocking 
apparatuses which are of only limited use for 
transporting a hot gas, optionally laden with solid 
particles. The hot gas laden with solid particles 
generally severely impairs the closing and/or sealing 
action of the blocking apparatuses which are known from 
the prior art. 

It is an object of the present invention to further 
develop a blocking apparatus in accordance with the 
preamble of claim 1 and a method for operating a 
blocking apparatus in accordance with the preamble of 
claim 13 such that more economic use of a blocking 
apparatus of this type and of a method of this type for 
transporting a hot gas, optionally laden with - in 
particular fine - solid particles, is possible. 

In accordance with the apparatus of the invention, this 
object is achieved by the characterizing clause of 
claim 1, and in accordance with the method of the 
invention this object is achieved by the characterizing 
clause of claim 13. 
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The apparatus according to the invention and the method 
according to the invention ensure that the position 
and/or location of the closure body can be suitably 
matched to the sealing body. This measure is of 
5 considerable importance in particular in the situation 
in which exact guidance of the closure body and 
therefore blocking and/or sealing is made more 
difficult and/or impossible by deposits in the region 
of the closure body and/or of the sealing element, for 
10 example caused by the introduction of solid particles. 

According to one embodiment of the apparatus according 
to the invention, a - preferably flexible and/or dust- 
tight - seal, in particular a bellows, which on one 

15 side is connected • to the device for actuating the 
closure body and on the other side is connected to the 
closure body, in each case in such a manner that the 
connecting location between the closure body and the 
device which actuates it can be sealed off by the seal, 

20 is arranged at the device for actuating, in particular 
rotating, the closure body. According to a further 
particular embodiment, the seal used is made from a 
particularly temperature-resistant material. 

2 5 According to an additional embodiment of the invention, 

the seal protects the specifically stressed connecting 
location between the closure body and the device which 
actuates it . 

3 0 According to a particular embodiment of the invention, 

the seal, in particular the bellows, is connected to 
the closure body and/or the device for actuating the 
closure body by a welded joint and/or some other form 
of - preferably dust-tight - connection. 

35 

According to a particular embodiment of the apparatus 
according to the invention, in which the closure body 
on one side has a recess in which the device for 
actuating the closure body, in particular the shaft, 
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and/or an intermediate piece for connecting the device 
for actuating the closure body to the closure body 
engages, the seal, in particular the bellows, is 
arranged in such a manner that it is possible to 
5 prevent solid particles from being introduced into the 
recess in the closure body, in particular in the region 
where the device for actuating the closure body engages 
in the recess in the closure body. 

10 The intermediate piece according to the invention may, 
for example, be a piece of metal, in particular a metal 
spring, which is positioned through recesses at the 
closure body and at the device for actuating the 
closure body and produces the connection between the 

15 two components by means of a positive lock. 

The fact that it is possible to prevent solid particles 
from being introduced into the recess in the closure 
body ensures that the movement or mobility of the 

20 closure body cannot be impeded by impurities, for 
example dust, penetrating in particular into the 
recess. Since, according to a particular embodiment of 
the apparatus according to the invention, the closure 
body is generally only connected in a locked manner in 

2 5 one direction and/or plane to the device which actuates 
it, in particular a shaft, the closure body can react 
to any deposits on the sealing elements and change 
position. This measure generally ensures that the 
closure body, despite deposits on the sealing elements, 

30 closes off the blocking apparatus in a substantially 
sealed manner. By contrast, if, for example, foreign 
bodies were to pass into the recess in the closure body 
in which the shaft engages, the possibility of the 
closure body moving would be significantly restricted. 

35 A substantially sealed, optionally dust-tight and/or 
gastight, closure of the blocking apparatus could not 
then be realized. 
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According to a further preferred embodiment of the 
invention according to the invention, the closure body 
is connected to the device for actuating the closure 
body, in particular the shaft, by an articulated 
5 connection, for example by using a universal joint. 
Also according to this further particular embodiment of 
the invention, it is extremely important to seal the 
connecting location between the actuated device for 
actuating the closure body, in particular the shaft, 
10 and the closure body itself, since the penetration of 
media, in particular dusts or other impurities, for 
example through the formation of deposits, can 
significantly impair the actuability of the closure 
body and/or the function of the articulated connection. 

15 

According to a particular embodiment of the apparatus 
according to the invention, the seal at least partially 
seals off, in a gastight manner, the front part, facing 
the closure body, of the device for actuating the 
20 closure body, in particular the shaft. 

According to a particular embodiment of the apparatus 
according to the invention, a cavity, in particular a 
bore, which has at least two openings, one of the 
2 5 openings being arranged in the front part, facing the 
closure body, of the device for actuating the closure 
body, in particular the shaft, is provided at the 
device for actuating the closure body, in particular at 
the shaft. 

30 

According to one particular embodiment of the blocking 
apparatus according to the invention, the closure body 
is of at least partially spheroidal and rotatable 
design and has a through- flow passage. 

35 

According to one particular embodiment of the blocking 
apparatus according to the invention, a fixing element, 
for example a disk spring, is provided, by means of 
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which the sealing element is flexibly and/or 
resiliently mounted. 

According to a particular embodiment of the apparatus 
5 according to the invention, the first opening is 
arranged in the region of the sealed connection between 
the closure body and the device which actuates it. 

According to a particular embodiment of the apparatus 
10 according to the. invention, the second opening of the 
cavity can be closed off, in particular in a gas tight 
manner, by a closure. 

According to a particular embodiment of the invention, 
15 the position and/or location of the closure body, 
preferably in the direction of the shaft axis, can be 
altered by a spacer, in particular by what is known as 
a ball-stopper, which acts in particular on the closure 
body at a point in the direction of the shaft axis and 
20 can be actuated, in particular hydraulically , during 
operation. 

According to the feature of the invention, this allows 
flexible positioning of the closure body. 

25 

The feature of the invention allows the location and/or 
position of the closure body, according to a preferred 
embodiment of the invention, to be flexibly altered 
with respect to the sealing element, thereby achieving 

3 0 an improved sealing performance. In particular, this 
adjustment option for the closure body makes it 
possible, preferably during operation, i.e. for 
preference while the hot gas is passing through it, to 
react to the formation of deposits on the closure body 

3 5 and/or on the sealing element and therefore to achieve 
a satisfactory closing or sealing action despite the 
formation of deposits on the closure body in the region 
of the sealing element. 
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According to one particular embodiment of the 
invention, the closure body is of at least partially 
spheroidal and rotatable design and if appropriate has 
a through- flow passage. 

5 

However, the invention is not restricted to a 
spheroidal closure body and is also suitable for other 
closure bodies and closure mechanisms. 

10 According to one particular embodiment of the 
invention, the blocking apparatus has at least in each 
case one inlet connection piece and outlet connection 
piece, arranged at the corresponding end of the 
blocking valve and if appropriate aligned with one 

15 another, which in turn each have an external diameter 
and internal diameter, the external diameter being 
formed by an - optionally metallic - shell and the 
internal diameter being formed by an - ..optionally 
metallic - inliner. According to a particular 

20 embodiment of the invention, an insulating material for 
thermal insulation, in particular a refractory 
material, particularly preferably a refractory lining 
made from refractory material, is arranged between the 
inliner and the shell. According to a further preferred 

2 5 embodiment, if appropriate in addition, an insulating 

material is arranged in the region of the blocking 
valve in order to protect the corresponding part of the 
valve from extreme, in particular especially high, 
temperatures . 

30 

According to a particular embodiment of the invention, 
the insulating material is refractory casting 
materials, preferably casting materials with a high 
aluminum oxide content. This insulating material has 

3 5 proven particular expedient in tests. 

According to one particular embodiment of the 
invention, the inliner is produced from highly heat- 
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resistance, wear-resistant, in particular metallic 
material ( s ) . 

The provision of a refractory material between an 
5 outer, generally metallic shell and an inliner allows 
service lives of the blocking apparatus to be 
significantly lengthened compared to the prior art. 
According to a particular embodiment of the invention, 
this particular embodiment is particularly suitable for 
10 the blocking apparatus to be used in an installation 
for transporting a hot gas laden with fine solid 
particles, in particular for transporting - in 
particular hot - fine ores in a reduction plant for the 
reduction of ores. 

15 

According to a particular embodiment of the invention, 
a connecting element for supporting the inliner on the 
metallic shell is provided between the metallic shell 
and the inliner, preferably in the region of the 
2 0 blocking valve, if appropriate the connecting element 
bearing against the sealing element and at least 
partially supporting the latter. 

According to a particular embodiment of the invention, 
25 a fixing element, for example a disk spring is 
provided, by means of which the sealing element is 
flexibly and/or resiliently mounted. 

The invention is also characterized by a method as 
30 described in claim 13. 

According to one particular embodiment of the method 
according to the invention, the connecting location 
between the closure body and the device for actuating 
35 the closure body is sealed off with respect to the 
environment, in particular so as to prevent the ingress 
of impurities, by a - preferably flexible - seal, in 
particular a bellows . 
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According to a particular embodiment of the method 
according to the invention, a cavity, in particular a 
bore, which has at least two openings, a first opening 
being arranged in the front part, facing the closure 
5 body, of the device for actuating the closure body, in 
particular the shaft, is arranged at the device for 
actuating the closure body, in particular the shaft. 

According to a particular embodiment of the method 
10 according to the invention, the first opening is 
arranged in the region of the sealed connection between 
the closure body and the device which actuates it. 

According to a particular embodiment of the method 
15 according to the invention, the second opening of the 
cavity is closed off, in particular in a gastight 
manner, by a closure. 

According to a particular embodiment of the method 
20 according to the invention, the cavity is filled by a 
gaseous or liquid medium, in particular compressed air 
or another gas, at a high pressure, in particular a 
higher pressure than the ambient pressure surrounding 
the blocking apparatus . 

25 

The medium which is under a high pressure reduces the 
thermal coupling of the device for actuating the 
closure body to the closure body and also where 
appropriate damps any relative movements between the 
3 0 actuating device and the closure body. 

According to a particular embodiment of the method 
according to the invention, the medium in the cavity is 
held substantially at a constant pressure level, in 
3 5 particular above the ambient pressure surrounding the 
blocking apparatus . 

According to a particular embodiment of the method 
according to the invention, the location and/or 
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position of the closure body is altered in the 
direction of the axis of rotation and/or in a direction 
which is perpendicular with respect thereto, in 
particular during operation of the blocking apparatus, 
5 by a - preferably hydraulic - spacer. 

According to a particular embodiment of the invention, 
the present blocking apparatus or the present valve is 
what is known as a floating ball design, which in the 
10 closed state provides the ball (closure body) with the 
option of pressing against the seat (sealing element) 
which is remote from the pressure. 

One particular embodiment of the invention is 
15 illustrated below with reference to a plurality of 
diagrammatic, non-limiting drawings, in which: 

Fig. 1 shows a blocking apparatus for i.\ hot gases 
optionally laden with fine solid particles, 

20 

Fig. 2 shows an apparatus for mounting a sealing 
element for use in a blocking apparatus for hot 
gases optionally laden with solid particles, 

25 Fig. 3 shows a closure body having a device for 

actuating this closure body, 

Fig. 4 shows a further preferred embodiment of a 
blocking apparatus , 

30 

Fig. 5 shows the bearing and sealing of the 
apparatus for actuating the closure body. 

Fig. 1 illustrates a blocking apparatus 1, in 
35 particular a blocking valve, which has a movable 
spheroidal closure body 2 and an inlet connection piece 
3 and an outlet connection piece 4 . The inlet 
connection piece 3, like the outlet connection piece 4, 
has an outer shell 5, preferably made from refractory 



material, as well as an inliner 6 made from highly 
heat-resistant and wear-resistant, in particular 
metallic, material. A refractory and/or high- 
temperature-resistant material 7, in particular a 
5 refractory lining, is arranged between the inliner 6 
and the outer shell 5, with the result that the outer 
shell 5 is at least partially insulated or protected 
from the temperatures which occur in the region of the 
inliner 6. 

10 

The inliner 6 is supported against the outer shell by 
connecting elements 8 and thereby protects and 
stabilizes the refractory material. Sealing elements 9 
bear against the connecting elements 8 and are in turn 
15 connected to the closure body 2, thereby allowing a 
sealing action. 

On one side, the closure body is held in position by a 
spacer (ball stopper) 10. The spacer 10, which, for 
20 example, is actuated hydraulically , can be adjusted 
even at high temperatures, in particular during 
operation of the blocking apparatus 1 . 

On the other side of the closure body 2, a shaft 11 

2 5 engages in a recess 12 at the closure body. The recess 

12 is configured in such a manner that the shaft 11, 
when the valve is open in the direction of the 
direction of flow of the gas, is connected in a 
locking, in particular positively locking, manner to 

3 0 the closure body 2. 

The shaft 11, as illustrated in Fig. 1, is connected, 
in particular welded, to a bellows 13 at location 42, 
the bellows 13, at another location 43, in turn being 
3 5 connected, preferably in a gas tight manner, and in 
particular by welding, to the closure body 2. The 
bellows 13, which therefore seals the front part of the 
shaft 11 and the connection between shaft and closure 
body, on the one hand prevents particles from being 
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introduced into the recess 12 in the closure body 2 and 
on the other hand prevents the shaft 11, in particular 
the front part of the shaft, from being directly 
exposed to the hot and dust-laden gases. 

5 

According to a particular embodiment, the bellows 13 
itself comprises a plurality of joined- together and 
folded metal sheets, and according to a particularly 
preferred embodiment it has a spring action. 

10 

Furthermore, the shaft 11 is provided with a bore 14 
which extends through the entire shaft and at one end 
is closed off by a gastight closure 15. Gas is 
introduced into the bore in the shaft so that a super- 

15 atmospheric pressure is formed in the resulting cavity. 
Since the shaft 11 generally does not bear against the 
closure body 2 in the direction of the shaft axis, a 
gas cushion is formed in the recess 12 between the 
shaft 11 and the closure body 2 and/or the bellows 13, 

20 which cushion damps any vibrations and movements. This 
gas cushion at least partially thermally insulates the 
shaft 11 with respect to the closure body 2. 

Fig. 2 illustrates an embodiment of a way of fixing the 
25 sealing element 9. The sealing element 9 is held in 
position by a support ring 16 by means of one or more 
disk springs 17 . 

Fig. 3 illustrates a spheroidal closure body 18 having 
30 a device for actuating the closure body, in particular 
a shaft 19. It can be seen from this illustration that 
the closure body has a recess 20 in which the device 19 
for actuating the closure body engages. It can also be 
seen that the shaft is connected in a locking manner to 
35 the closure body in a direction x, whereas in a 
direction y, in particular in a direction which is 
perpendicular with respect to the direction of the 
locking connection, the closure body can move relative 
to the device for actuating the closure body. This 
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ensures an optimum setting of the closure body with 
respect to the sealing element, which is very important 
in particular in the event of deposits occurring, 
preferably on the sealing element and/or on the closure 
5 body itself. The closure body 18 can be rotated about 
an axis of rotation z by the device for actuating the 
closure body 19 . According to a preferred embodiment of 
the invention, the direction of the axis x, which 
represents the direction of the locking connection 
10 between the closure body and the device for actuating 
the closure body, corresponds to the direction in which 
the through- flow passage 21 passes through the closure 
device 18. 

15 Fig. 4 illustrates a further particular embodiment of a 
blocking apparatus, the connection between closure body 
and a device for actuating this closure body being 
produced by means of a free intermediate piece which 
has a positively locking action in a direction (x) and 

20 can slide in directions (y) and (z). As can be seen 
from Fig. 4, for the sake of clarity, the spheroidal 
closure body 22 together with the device 23 which 
actuates it have been illustrated separately and 
outside the actual blocking apparatus, in particular 

2 5 the passage which is to be closed off and the 
corresponding sealing elements. As can also be seen 
from Fig. 4, a spacer is located at the blocking 
apparatus, in particular at the blocking passage, 
opposite the device for actuating the closure body. 

30 Fig. 4 illustrates a spheroidal closure body 22 having 
a device for actuating the closure body 23, in 
particular a shaft. It can be seen from this 
illustration that an intermediate piece 24 engages 
between the recess in the closure body 22 and the 

35 device for actuating the closure body 23. It can also 
be seen that the shaft is connected in a locking manner 
in a direction x to the closure body, whereas in a 
direction y, in particular in a direction which is 
perpendicular with respect to the direction x of the 



locking connection, the closure body can be moved 
relative to the device for actuating the closure body. 
This ensures optimum positioning of the closure body 
with respect to the sealing element, which is of great 
5 importance in particular in the event of deposits being 
formed, preferably on the sealing element and/or on the 
closure body itself, and in order to absorb thermal 
expansions. The closure body 22 can be rotated about an 
axis of rotation z by the device for actuating the 

10 closure body 23 via the intermediate piece 24. 
According to a particular embodiment of the invention, 
the direction of the axis x, which illustrates the 
direction of the locking connection of the closure body 
to the device for actuating the closure body, 

15 corresponds to the direction in which the through- flow 
passage passes through the closure device 22. The 
design with the intermediate piece gives the advantage 
that the actuating device (shaft) is :\ thermally 
decoupled from the closure element and therefore the 

20 conduction of heat into the shaft and therefore into 
the stopper sleeve and bearing of the shaft is reduced. 

Fig. 5 illustrates the sealing and bearing of the 
device for actuating the closure body. The illustration 

25 reveals two sealing gaskets. The compression of the 
sealing gaskets which is required is applied by means 
of an adjustment nut which acts on the upper sealing 
gasket. The distribution of force between the upper 
sealing gasket and the lower sealing gasket is achieved 

3 0 via a centrally arranged disk spring assembly. The two 
ball bearings are also held in position via spacers. 
The disk spring gasket means that the prestressing of 
the sealing gasket is ensured even in the event of 
thermal expansion of the shaft in the axial direction 

3 5 without the adjustment nut having to be constantly 
adapted to the operating states. The figure 
specifically illustrates the device for actuating the 
closure body 25, as well as a metal securing plate 26, 
a pressure disk 27, a closure nut 28, a clamping nut 
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29, a flat steel anchoring means 30, a first sealing 
gasket 31, a pressure disk 32, a first ball bearing 33, 
a protective cage 34, a spring gasket 35, a spacer 36, 
a further ball bearing 37, a further pressure disk 38, 
5 a further sealing gasket 39, a further spacer 40, and 
also the device for actuating the closure body 41, in 
particular the shaft, itself. 



